Potential role of nitric oxide synthase isoforms in pathophysiology of neuropathic pain.
Neuropathic pain triggers a cascade of events in the sensory neurons. It is the main complication of diabetes after cardiovascular disease. Nitric oxide (NO) produced from nitric oxide synthases (NOS) is an important signaling molecule which is crucial for many physiological processes such as synaptic plasticity, neuronal survival, vasodilation, vascular homeostasis, immune regulation. Overproduction of NO due to changes in NOS isoforms level involves pathological processes such as neurotoxicity, septic shock and neuropathic pain. All three isoforms of NOS as well as their end product, NO have modulatory effect on neuropathic pain. Overactivation of the N-Methyl-D-Aspartate receptor and peroxynitrite formation results in high levels of neuronal NOS (nNOS) and endothelial NOS (eNOS) which suggest that nNOS and eNOS are critical for pain hypersensitivity. Inducible NOS induced in glia by inflammation due to activation of Tumor Necrosis Factor α, Calcitonin Gene Regulating Peptide, Mitogen Activated Protein Kinases, Extracellular signal Regulated Kinase, c-Jun N-terminal kinases can induce neuronal death. This review focuses on different nitric oxide synthases and their role in pathophysiology of neuropathic pain considering NOS as an important therapeutic target.